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(54) Method tor repairing the coated surface of a vehicle 

(57) To provide a method for repairing a coated sur- 
face of a vehicle, using an ultraviolet curing resin having 
excellent quick-drying property, and giving a good finish 
In a shortened working time, a method for repairing the 
damage on a coated surface of a vehicle t>eing a 
depression and/or a depletion of a coating film, which is 
characterized by comprising the following steps a) to c): 



a) filling a putty raw material comprising an ultravio- 
let polymerizing resin composition in an optionally 
pretreated damage portion and ultraviolet curing 
the putty raw material to fill the damaged portk>n 
with the putty; 

b) uniformly spray coating, on the coated surface 
including at least the putty-covered surface after the 
step a), a primer surfacer raw material comprising 
an ultraviolet polymerizing resin composition hav- 
ing a viscosity sufficient for spray coating and ultra- 
violet curing the obtained raw material coating film 
to form a primer surfocer layer; and 

c) applying a top coat on the primer surfacer layer 
obtained in b). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a method for repairing the coated surface of a vehicle as well as to a resin 
composition for putty and a resin composition for a primer surfacer for repairing the coated surface of a vehicle. More 
particularly, it relates to method for repairing the coated surface of a vehicle that utilizes an ultraviolet-curing resin hav- 
ing excellent quick-drying properties and give good finish in a shortened working time as well as to a resin conposltion 
for putty and a resin composition for a primer surfacer for repairing the coated surface of a vehicle. 
10002] Conventionally, as the method for repairing the scratches or depressions occumng on the coated surtece of a 
vehicle such as an automobile, a method is generally used in which after fbmiing a substrate that covers the damaged 
portion with a suitable combination of a metal surface treating agent, putties, an under coat, an intemiediate coat and 
the like, finish coating with a top coat is performed thereon. Various resin compositions are used as the material for 
making the si±>slrate above used in such a repairing method. Here, for making the substrate, usually several kinds of 
resin compositions are used. However, many of these resin compositions take a long time for curing or drying so that 
there is much waiting time, which causes a problem. 

[0003] On the other hand, ultraviolet curing resins have been developed as a short time curing type resin and also 
studies on ultraviolet curing resins which can be used on the surface of a vehicle such as an automobile have been pro- 
moted. For example. Japanese Patent Publication No. Sho 60-30690 describes ultraviolet curing epoxy composition 
that can be used as a putty for automobiles. Furthermore, Japanese Patent Application Laid-open Na Sho 62-191075 
describes use of an ultraviolet curing resin as a top coat that constitutes the outermost layer of the top coat film. 
10004] As described above, ultraviolet curing resins have been used in repairing the coated surface of a vehicle and 
the processabilrty has been inproved to some extent. However, there has been no report on substitution of all the mate- 
nals used in the combination of putties, under coat, intemiediate coat. etc. that constitutes the substrate by ultraviolet 
cunng resins to Inprove the processability to a greater extent and obtain a finish conparable to one obtained by the 
conventional method. TTiat is, as the method for repairing damages on the coated surface of a vehicle, at present no 
repairing method has been established that uses ultraviolet curing resins for all the materials in the substrate, and 
hence development of a repairing method has been desired that uses ultraviolet curing resins for ail the materials in the 
substrate, gives a good finish arxi has good processability 

SUMMARY OF THE INVENTION 

[0005] The present invention has been made from the above-described viewpoint, and its object is to provide a 
method for repairing the coated surface of a vehicle that uses an ultraviolet curing resin beffig excellent in quick-drying 
properties and requires a shortened workij^g time as well as a resin composition for putty and a resin composition for a 
pnmer surfacer for repairing the coated surface of a vehicle, comprising an ultraviolet curing resin that is excellent in 
quick-drying properties and reactivity and has good usability. 

[0006] The present inventors have made intensive research with view to solving the above-described profcilem, and 
as a result they have found that use of a putty and a primer surfacer comprising ultraviolet curing resins having excel- 
lent quickKJrying propalies. respectively, as materials for the substrate and forming a primer surfacer layer uniformly on 
the portion where the putty is filled by spray coating enables repairing the coated surface of a vehicle with good f infeh 
and with good processability. thus completing the present invention. 
[0007] More particularly, the present Invention is as followvs. 

(1) A method for repairing a damage on a coated suriiace of a vehicle, the damage being a depression and/or a 
depletion of a coating film, comprising the steps of: 

a) filfing a putty raw material comprising an ultraviolet polymerizing conposition in an optionally pretreated 
damaged portion and ultraviolet curing the putty raw material to fill the damaged portion with tfie put^; 

b) uniformly spray coating, on the coated surface comprising at least the putty-covered surface after the step 
a), a primer surfacer raw material comprising an ultraviolet polymerizing composition having a viscosity suffi- 
cient for spray coating and ultraviolet curing the obtained raw material coating film to form a primer surfacer 
layer; and 

c) applying a top coat on the primer surfacer layer ot>tained in b). 

(2) The method for repairing as in (1) above, in which tiie putty raw material used in the step a) conprises an ultra- 
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violet polymerizing composition containing an ultraviolet transmitting material and/or an ultraviolet absorbing mjatte- 
rial. 

(3) The method for repairing as in (1) or (2) above. In which the primer sur^cer raw materisd used in the step b) 
comprises an ultraviolet polymerizing composition containing an ultraviolet transmitting material and/or an ultravio- 
let absorbing materiaL 

(4) The method for repairing as in any one of (1) to (3), in which the spray coating in the step b) is performed by (I) 
moving a spraying apparatus in a range where coating is contemplated while continuously spraying the primer sur- 
facer raw material to practice spray coating of the raw material for more than two times on the same portion. (II) 
removing the solvent from the spray coated raw material by forced drying, and repeating the operation of (I) and (11) 
alternately for more than two times. 

(5) The method for repairing as in (4), in which a spray amount is 140 to 220 ml/min.. a moving speed of the spray- 
ing apparatus is 75 to 90 cm/sec., and a distance from a spray nozzle of the spraying apparatus to a coating surface 
is 10 to 20 cm. 

(6) The method for repairing as In any one of (1) to (5). characterized in that the primer surfacer raw material com- 
prieses 6 to 22% by weight of an ultraviolet polymerizing prepolymer. 3 to 15% by weight of an ultraviolet polymer- 
izing monomer, 1 to 1 1% by weight of an ultraviolet polymerization initiator, 26 to 43% by weight of a pigment, and 
50 to 72% by weight of a solvent based on the total weight of the raw materials. 

(7) The method for repairing as in any one of (1) to (6). in which the primer surfacer layer has a thickness of a range 
from 40 to 300 ^im. 

(8) The method for repairing as in any one of (1) to (7), characterized in that the putty raw material comprises 20 to 
30% by weight of an ultraviolet polymerizing prepolymer. 15 to 30% by weight of an ultraviolet polymerizing mono- 
mer, 1 to 10% by weight of an ultraviolet polymerization initiator, and 40 to 60% by weight of a pigment based on 
the total weight of the raw materials. 

(9) A resin composition for a putty for repairing a coated surface of a vehicle, characterized by comprising an ultra- 
violet polymerizing prepolymer, an ultraviolet polymerizing monomer, an ultraviolet polymerization initiator, and an 
ultraviolet transmitting material and/or an ultraviolet absorbing material. 

(10) A resin conposltion for a primer surfacer for repairing a coated surface of a vehicle, characterized by compris- 
ing an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing monomer, an ultraviolet polymerization initi- 
ator, a solvent and an ultraviolet transmitting material and/or an ultraviolet absorbing material. 

[0008] The present invention can provide a method for repairing a coated surface of a vehicle that gives a good finish 
and requires a shorter working time. 

BRIEF DEgQPIPTIQN QF THE DRAWINQS 

[00091 

Rg, 1 is a figure illustrating the flow of process in a specific example of repairing a depression on a steel coated 
surface by the method for repairing of the present invention. 
40 Fig. 2 is a figure illustrating details of the step of spray coating of a primer surfecer raw material shown in (vii) in Fig. 
1. 

Fig. 3 is a figure illustrating the spectrum energy distribution of an exemplified irradiated light from the ultraviolet 
irradiation apparatus used in the method for repairing of the present invention. 

45 DETAILED DESCRIPTION QF THE PREFERRED EMBODIMENTS 

[001 0] Hereafter, the present invention will be desaibed in detail. 

[0011] The rnethod for repairing of the present invention is characterized by comprising the above-described steps, 
i.e., a) flie step of filling a putty, b) the step of forming a primer surfacer layer, c) the step of coating a top coat Hereafter, 
50 each step will be described in detail in tiie order of a) to c). 

a) The step of filling putty 

[001 2] In the step of filling a putty, first, pretreatment Is practiced in compliance with tiie state of a damaged portion. 
55 The pretreatment includes degreasing tiie coating film applied originally on a veNcle (hereafter, sometimes referred to 
as a old coating film), removing tiie old coating film, removing featiier edges, etc. 

[001 3] The degreasing of the old coating film is a pretreatment that Is practiced almost always in general repairing 
methods using no ultraviolet curing resin. Also in the repairing method of the present invention, degreasing is usually 
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performed regardless of the state of damaged portion. The degreasing of the old coating film can be practiced by using 
generally used degreasing agent and treating according to the procedure generally performed. 
[0014] Next, the removal of the old coating film, unlike the degreasing treatment. Is a treatment practiced on the old 
coating film on the damaged portion and therearound in compliance with the state of damaged portion. In the case 

5 where the damage is a depression, the old coating film on a depressed portion is removed in most cases. In the case 
where the damage is a linear damage, a scratch damage, a damage by nail or the like, the old coating film has already 
been removed and a judgment is made as to whether or not the old coating film is to be removed further. Here, the 
removal of the old coating film is also a pretreatment conventionally performed so that it can be performed by a conven- 
tional method using an apparatus, for exarrple, a disc sander, a double sander, or the like. 

10 [0015] The operation of removing feather edges, which is an operation that is performed at the same time witfi the 
operation of removing the old coating film or after tiiat operation, forms a gentle slope in a cross-section of the coated 
surface from the oki coating film to an exposed steel plate surface or resin part surtece after the renrK)val of the old coat- 
ing film. The angle of slope is generally approximately from 27 to 54 degrees. The operation of removing feather edges 
is also a conventional operation and the repairing metiiod of the present invention may use the conventional metiiod. 

IS The apparatus used here includes a doutde action sander and the like. 

[0016] Thereafter, preferably, tiie oki coating fOm removed surface and therearound are cleaned by air blowing or the 
like and then degreased. 

[0017] In the present step, the optionally pretreated damaged portion is filled with a putty raw material comprising an 
ultraviolet polymerizing composition containing an ultraviolet transmitting material and/or an ultraviolet absorbing mate- 

20 rial and the raw material is cured by ultraviolet light to fill the damaged portion with the putty. 

[0018] As the ultraviolet polynnerizing composition used as a putty raw material in the repairing metiiod of the present 
invention, there may be used without any particular limitation those compositions similar to the ultraviolet polymerizing 
composition generally used as a putty raw material for automok>iles, etc. The ultraviolet polymerizing composition used 
as such a putty raw material contains an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing monomer and 

25 an ultraviolet polymerization initiator as essential components, and a sensitizer, a pigment a filler, a defoamer, a sur- 
face modifier, a solvent and the like as optional components. 

[0019] In the repairing metiiod of the present invention, the above-described ultravblet polymerizing composition 
used as a putty raw material Is preferably a resin composition obtained by blending an ultraviolet polymerizing compo- 
sition generaOy used as a putty raw material for automobiles, eto. with an ultraviolet transnnitting material and/or an 

30 Ultraviolet absorbing material, more specif icatly, includes preferably the resin composition for a putty of the present 
invention containing an ultraviolet polym&'izing prepolymer, an ultraviolet polymerizing monomer, an ultraviolet polym- 
erization initiator, and an ultraviolet transmitting material and/or an ultraviolet absorbing material. 
[0020] In the repairing metiiod of the present invention, use of the putty raw material comprising an ultraviolet polym- 
erizing composition containing the above-described ultraviolet transmitting material and/or ultraviolet absorbing mate- 

35 rial, in particular the resin composition for putty of the present invention allows rapkJ reaction of resin upon irradiation of 
ultraviolet rays to increase the processability 

[0021] In the present invention, the ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer and ultra- 
vtolet polymerization initiator contained In the resin composition for a putty may be those generally used as raw mate- 
rials for a putty for automobiles, etc. without particular limitation. 

40 [0022] The atx>ve-descrlbed ultraviolet polymerizing prepolymer specifically Includes radical polymerization type pre- 
polymers, for example, ester acrylates, urethane acrylates, epoxy acrylates, amino resin acrylates. acrylic resin acr- 
ylates. unsaturated polyesters, etc.; cation polymerization type prepolymers. for example, epoxy resins, resins having a 
vinyl ethen and thiol-ene addition type prepolymers obtained by a combination of an oligomer having an aryl group or 
an acryloyt group on the temrunals of the molecule and a polytfiiol, and the like. 

45 [0023] Furthermore, the ultraviolet polymerizing monomer specifically includes radical-based monomers such as 2- 
ethylhexyl acrylate. ethoxydiethylene glycol acrylate, phenoxyethyl acrylate. 2-hydroxypropyl acrylate. tetrahydrofurfuryl 
acrylate, dicyclopentenyl acrylate. neopentyt glycol diacrylate, polyethylene glycol diacrylate, bis(acryloxyethyO bisphe- 
nol A, merimethylolprofDane triacrylate, pentaerytiiritol triacrylate. and dipentaerythritol hexaacrylate. cation-based 
monomers such as vinyl cyclohexene monoxide, hydroxybutyl vinyl ether, cydohexane cfmethand cfivinyl ether, 

50 cydohexene diepoodde, and caprolactone |3olyol, etc. 

[0024] The ultraviolet polymerization initiator specifically includes various cart>onyt compounds as an initiator for rad- 
ical polymerization systems, onium salts as an Initiator for cation polymerization systems and the like. The srtitlator for 
thiol-ene addition type prepolymers includes initiators of hydrogen extraction type. 

[0025] In the r^ln composition for a putty of the present invention, the blending proportion of the above-descrit>ed 
55 ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer and ultraviolet polymerization initiator may be 
similar to the blending proportion when usually used as a raw material fbr a putty fbr automobiles. 
[0026] The ultraviolet transmitting material and ultraviolet at^sorbing material contained in the resin composition for a 
putty of the present invention are not limited particulariy so far as they are materials that trEmsmit or absorb ultraviolet 
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rays, respectively, in the present invention, prefer^y bluish purple to purple organic and inorganic pigments are used. 
Such a pigment specHically Includes azo type pigments such as dioxazine compounds. In the repairing method of the 
present invention, when the ultraviolet transmitting material and ultraviolet absorbing material contained in the resin 
composition for a putty used Is. for example, the al>ove<lescribed pigment, the putty is colored so that the state of pro- 

5 ceeding of operation can be confirmed visually, which leads to an Increase in processability. The ultraviolet transmitting 
material or ultraviolet al^sorbing material can t^e selected properly depending on the wavelength of the ultraviolet irra- 
diation apparatus used. For example, when an ultraviolet irradiation apparatus having a peak of spectral energy at a 
wavelength of around 410 nm, a material that well transmits or absorbs ultraviolet rays having a wavelength of around 
410 nm is preferably used as the above-described ultraviolet transmitting material or ultraviolet absorbing material. 

10 [0027] In the resin composition for a putty of the present invention, the above-described ultraviolet transmitting mate- 
rial and/or ultraviolet absorbing material is specifically in a content of from about 1 to 30% by weight t>ased on the total 
weight of the composition. 

[0028] The resin composition for a putty of the present invention may contain in addition to the ultraviolet polymerizing 
prepolymer, ultraviolet polymerizing monomer, ultraviolet polymerization initiator, and ultraviolet transmitting material 

IS and/or ultraviolet absorbing material as essential components, a sensitizer, a pigment, a filler, a defoamer, a surtece 
modifier, a solvent and the like as optional components. The resin composition for a putty of the present invention Is 
preferably constituted by the ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer, ultraviolet polymer- 
izatk>n initiator, and ultraviolet transmitting material and/or ultraviolet absorbing material as essential components, and 
a resin component that is non-reactive with each of tiie above-described comp6nent& 

20 [0029] The resin composition for a putt of the present invention can be prepared by blending these essential compo- 
nents in a suitable proportion and further the above-described optional components in respective suitable anfx>unts, as 
needed. The blending amounts of various, oonponents are selected properiy depending on the kinds of the essential 
components to be used. 

10030] Furthermore, the resin composition for a putty used in the repairing method of tiie present invention is prefer- 

25 ably an ultraviolet polymerizing composition containing about 20 to 30% by weight of an ultraviolet polymerizing prepol- 
ymer, abouX 15 to 30% by weight of an ultraviolet polymerizing monomer, atx>ut 1 to 10% by weight of an ultraviolet 
polymerization initiator, and about 40 to 60% by weight of a pigment based on the total weight of the raw materials. 
Moreover, the pigment used in the above-described ultraviolet polymerizing composition is not limited particulctrly so 
long as it is a pigment Gmeraiiy, an extender pigment such as calcium carbonate, barium sut^te, clay, talc, tonoko 

30 (iron oxide-containing clay being levigated), white cartxin, and balloon. 

[0031] Moreover, the formulation of resin composition for a putty of the present invention specifically includes a for- 
mulation, for example, having blended therein 65 to 98% by weight of the composition containing about 20 to 30% by 
weight of an ultraviolet polymerizing prepolymer, about 15 to 30% by weight of an ultraviolet polymerizing monomer, 
about 1 to 10% by weight of an ultraviolet polymerization initiator, and akx>ut 40 to 60% by weight of a pigment based 

36 on the total weight of the raw materials, about 1 to 30% by weight of an ultraviolet transmitting material and/or ultraviolet 
absort^ing material, and about 1 to 5% by weight of the non-reactive resin. The ultraviolet polymerizing prepolymer, 
ultraviolet polymerizing monomer, ultraviolet polymerization initiator, pigment, ultraviolet transmitting material and/or 
ultraviolet alDSOrt^ing material and non-reactive resin may be separately added and mixed togetlier. 
[0032] Further, when tiie ultraviolet transmitting material aild/or ultraviolet at>sori}ing material used is the above- 

40 described organic or inorganic pigment of from bluish purple to purple, the value indicated as the content of the pigment 
in the resin composition for a putty is a quantity tiiat does not include them. Furthermore, in addition to the above- 
described organic or inorganic pigment of from bluish purple to purple used as tiie ultraviolet transmitting material 
and/or ultraviolet absorbing material, the pigment used in tiie above-described resin composition for a putty generally 
includes extender pigments such as calcium cari^onate, k»arium sulfate, clay, talc, tonoko (iron oxide-containing clay 

45 being levigated), white carbon, and balloon. 

[0033] By containing the ultraviolet transmitting material and/or ultraviolet absorbing material, the resin composition 
for a putty of the present inventbn enables nx>re efficient utilization of energy by the irradiation of ultravk>fet rays than 
the conventional ultraviolet curing type resin composition not containing them, that is. enables curing with less amount 
of ultraviolet inradiation. to thereby shorten curing time to increase the efficiency of work in the repairing of the coated 

so surface of vehicles. 

[0034] In the present invention, such a piitty raw material, preferably the resin coniposition for a putty of the present 
invention, is filled in the damaged site on the coated surface of a vehicle that has been pretreated if needed. ThefHIing 
of the putty raw material can be performed in the same manner as the conventional method. In a preferred method, a 
slightly greater amount than the volume to be filled Is selected as the filling amount of a putty raw material and this is 
55 filled divldedly in several times. First time, a sutat^le portion of the filling amount is filled in the above<iescribed dam- 
aged site with a plastk; spatula in such a manner as to squeeze it. Moreover, the remainder portion of the filling amount 
Is divided into suitak)le portions and coated in a superimposing manner with a plastic spatula so as not to entrain air. 
After the filling of the putty raw material, the finishing appears somewhat elevated in the putty raw material filled portion 
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relative to the old coating film surface and the thickness of the putty raw material in the putty filled portion is thicker by 
about 0. 1 to 1 mm than the thickness of the old coating film. Therefore, the thickness of the putty raw material filled por- 
tion is roughly 0,4 to 3 mm depending on the thickness of the old coating film. 

[0035] After completion of the filling the patty raw material, ultraviolet rays are irradiated on the filled portion to cure 
5 the patty raw material, which is an ultraviolet polymerizing composition. The in^adiation of ultraviolet rays can be per- 
formed using an apparatus for generating light containing ultraviolet rays, for exanrple, an UV lamp or the like. The 
length of tiie time of irradiating ultraviolet rays required for curing fhe ultraviolet polymerizing composition Is, for exam- 
ple, roughly from 30 seconds to 60 seconds in case of using the preferred composition in the present invention as the 
putty raw material and setting tiie filling thickness in the above-d^cribed range and irradiating a sufficient amount of 
10 ultraviolet rays. 

[0036] As a result of the inradiation of ultraviolet rays, the patty raw material cures and the damaged portion that has 
been pretreated as needed is filled with tfie putty. Here, it may sometimes be the case that when tfie volume of the putty 
raw material is decreased more or less by curing, the elevation of the putty from the old coating film surfeice becomes 
more or less deaeased than before the curing. 

IS [0037] Thereafter, ttie putty surface elevated from the oW coating film surface Is ground to tfie level of the old coating 
film surface using a double action sender, orisital sender or tiie like. The putty filling step is completed therewitii. How- 
ever, in the case where a sufffidently smooth surface is not obtained after the first putty filling st^, or the like, second 
putty filling may be performed on the first filled putty in tfie same manner as described above. 
[0038] In the repairing method of the present invention, then, a primer suriacer layer is formed on tfie coated surface 

20 including a putty making-i^ surface after the step a) in the following manner. 

[0039] In the step a) of the repairing metiiod of the present Invention, it is preferred to use a putty raw mat^ial com- 
prising an ultraviolet polymerizing composition containing an ultraviolet transmitting material and/or ultraviolet absorit>- 
ing material. 

25 b) Primer surfacer layer forming step 

[0040] The primer surfacer layer Is formed on the putty filled in the step a) above. On this occasion, it is preferred that 
a primer surfacer layer is formed also around the border of the putty and the old coating film. The primer surfacer layer 
Is formed preferably such that It has a constant thickness, and tiie Its thickness on tiie putty and around the border 
30 between the putty and the old coating film is the thickest, and its thickness is decreased gradually according as the posi- 
tion is increasingly remoter from around the tx>rder. 

[0041] The primer suriiacer layer can be obtained by uniformly spray coating, on a coated surface including at least 
putty making-up surfece after the step a), a primer surfacer raw material comprising an ultraviolet polymerizing compo- 
sition that may contain an ultraviolet transmitting material and/or ultraviolet absorbing material and has a viscosity suf- 
35 ficient for enabling spray coating, and ultraviolet curing the resulting raw material coating film. 

[0042] Before forming the primer surfacer layer, preferably the putty making-up surface and the old coating film there- 
around is cleaned and further degreased by air blowing, etc. 

[0043] In tiie repairing method of the present Invention, the ultraviolet polymerizing composition used as the primer 
surfacer raw material is not limited particulariy so long as it is an ultraviolet polymerizing composition that has a viscos- 
40 ity enabling uniform spray coating and ttie primer surfacer layer after curing has good adhesion with tiie top coat formed 
on the putty or primer surfacer layer. 

[0044] Such an ultraviolet polymerizing composition contains an ultraviolet polymerizing prepolymer, an ultraviolet 
polymerizing monomer, an ultraviolet polymerization initiator, and a solvent as essential components, and as optional 
components an ultraviolet transmitting material, an ultraviolet absorbing material, a sensitizer, a pigment, a filler, an 
45 anti-settling agent, a defoamer, a surface modifier, etc. 

[0045] In tiie present Invention, tiie above-described primer surfocer used is preferably the resin composition for 
primer surfacer of the present invention containing an ultraviolet polymerizing prepolymer, an ultraviolet polymerizing 
monomer, an ultraviolet polymerization initiator, a solvent, and an ultraviolet transmitting material and/or ultraviolet 
absorbing material. 

50 [0046] Specific examples of the ultraviolet polymerizatfon prepolymer, ultraviolet poiymerizatbn monomer and ultra- 
violet polymerization initiator contained in the resin composition for a primer surfacer of the present invention include 
the same compounds as the specific examples of tiiese component contained in the above-described resin conposi- 
tion for a putty of the present invention. 

[0047] In tiie resin conposition for a primer surfacer of the present invention, the blending proportion of the above- 
55 desaibed ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer and ultraviolet polymerization initiator 
may be similar to the blending proportion when usually used as a raw material for a primer surfacer for automobiles, etc. 
[0048] Specific examples of the ultravblet transmitting material and ultraviolet at>sori3lng material contained in the 
resin composition for a primer surfacer of the present invention include the same compounds as the specific examples 
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of these components contained in the resin composition for a putty. Furthermore, in the resin composition for a primer 
surfacer of the present invention, the above<lescribed ultraviolet transmitting material and/or uHraviolet absorkding 
material is in a content of specifically from about 1 to 30% by weight based on the total weight of the composition. 
[0049] The resin composition for a primer surfacer of the present invention can be prepared by blending these essen- 

5 tial components in a suitable proportion and further the optional components such as a sensitizer, a pigment, a filler, an 
anti-settling agent, a defbamer, and a surface modifier in respective suitable amounts, as needed. The blending 
amounts of various components are selected properly depending on the kinds of the essential components to be used. 
[0050] The resin composition for a primer surfacer of the present invention is preferably constituted by the ultraviolet 
polymerizing prepolymer, ultraviolet polymerizing monomer, ultraviolet polymerization initiator, a solvent, and ultraviolet 

10 transmitting material and/or ultraviolet absoibing material as essential components and a resin component that is non- 
reactive with each of the above-described components. 

[0051 ] Furthermore, the resin composition for a primer surfacer used in the repairing method of the present invention 
is preferably composition containing 6 to 22% by weight of an ultraviolet polymerizing prepolymer, 3 to 15% by weight 
of an ultraviolet polymerizing monomer. 1 to 1 1% by weight of an ultraviolet polymerization initiator, 26 to 43% by weight 

15 of a pigment, and 50 to 72% by weight of a solvent based on the total weight of the raw materials. The pigment used in 
the above-described ultraviolet polymerizing composition for a primer surfacer is not limited particularly so long as it is 
a pigment Generally, a combination of an extender pigment araJ a coloring pigment is used. 
[0052] Alternatively, the resin composition for a primer surfacer of tiie present invention can be prepared from a resin 
composition for a primer surfacer that can be prepared to have the above-described preferred formulation by adding a 

20 solvent in a suitable time, for example, at the time of performing spray coating. For example, the resin composition for 
a primer ^rfacer having a preferred formulation used in the repairing method of the present invention can be prepared 
by adding to a composition containing 10 to 30% by weight of an ultraviolet polymerizing prepolymer, 5 to 20% by 
weight of an ultraviolet polymerizing monomer, 2 to 15% by weight of an ultraviolet polymerization initiator, 40 to 60% 
by weight of a pigment, and 15 to 30% by weight of a solvent based on tiie total weight of the raw materials, 40 to 50 

25 parts by weight of a solvent per 100 parts by weight of tiie above-described composition, followed by mixing. 

[0053] Moreover, the formulation of resin composition for a primer surfacer of the present Invention spedficaliy 
includes a formulation having blended tiierein about 65 to 98% by weight of the conposition containing about 1 0 to 30% 
by weight of an ultraviolet polymerizing prepolymer. about 5 to 20% by weight of an ultraviolet polymerizing monomer, 
about 2 to 15% by weight of an ultraviolet polymerization initiator, about 40 to 60% by weight of a pigment, and from 

30 about 15 to 30% by weight of a solvent teased on the total weight of tiie raw materials, about 1 to 30% by weight of an 
ultraviolet transmitting material and/or ultraviolet absorbing material, and about 1 to 5% by weight of the non-reactive 
resin, as a raw material for a resin composition for a primer surfeicer, and 45 to 50 parts per 100 parts by weight of the 
raw material. The ultraviolet polymerizing prepolymer, ultraviolet polymerizing monomer, ultraviolet polymerization initi- 
ator, pigment solvent ultraviolet transmitting material and/or uttraviplet absortnng material, arvi non-reactive resin may 

35 be separately added and mixed together. 

[0054] Furtiier, when the ultraviolet transmitting material andJor ultraviolet absorbing material used is the above- 
described organic or inorganic pigment of bluish purple to purple, the value irxiicated as the content of the pigment in 
the resin composition for a putty is a amount that does not include the ultraviolet transmitting material and ultraviolet 
absorbing material. Furthermore, in addition to the above-described organic or Inorganic pigment of bluish purple to 

40 purple used as the ultraviolet transmitting material and/or ultraviolet absorbing material, the pigment used in the above- 
desaibed resin composition for a putty generally includes extender pigments such as calcium carix>nate. barium sul- 
fate, day. talc, tonoko (iron oxide-containing clay toeing levigated), white cartx^n. and t>alloon. 
[0055] Furthermore, the resin composition for a primer surfacer of the present Invention can be prepared from a stock 
solution of resin composition for a primer surfacer that can be prepared to have the atx)ve-desaibed preferred formu- 

45 lation by adding a solvent in a suitable time, for example, at the time of performing spray coating. 

[0056] For example, the resin composition for a primer surfacer used in tiie repairing metiiod of the present invention 
can be prepared also by adding to a composition comprising 65 to 98% by weight of a composition containing about 1 0 
to 30% by weight of an ultraviolet polymerizing prepolymer, aljout 5 to 20% by weight of an ultraviolet polymerizing mon- 
omer, about 2 to 15% by weight of an ultraviolet polymerization initiator, atXDut 40 to 60% by weight of a pigment, and 

so about 15 to 30% by weight of a solvent based on the total weight of tiie raw materials, about 1 to 30% by weight of an 
ultraviolet transmitting material and/or ultraviolet absorbing material, and about 1 to 5% by weight of a non-reactive 
resin, as a stock solution of resin composition for a primer surfacer. 45 to 50 parts by weight of a solvent per 100 parts 
by weight of tiie above-described stock solution of the composition, follow^ by mixing at the time of spray coating. The 
ultraviolet polymerizing prepolymer. ultraviolet polymerizing monomer, uttraviolet polymerization initiator, pigment sol- 

55 vent, ultraviolet transmitting material and/or ultraviolet absorbing material and non-reactive resin may be separately 
added and mixed together. 

[0057] The solvent contained in tiie resin conposition for a primer surfacer of the present invention may be any sol- 
vent that is usually used in ultraviolet polymerizing composition without any particular limitation. Such a solvent includes 
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water and organic solvents. The organic solvents include specif Icaliy hydrocarbons such as gasoline, kerosene, normal 
hexane. toluene, xylene, and oil of turpentine, ketones such as acetone, methyl isobutyl ketone, methyl ethyl ketone, 
and cyclohexanone, alcohols such as cyclohexanol. txrtyl alcohol, isopropyl alcohol, ethyl alcohol, and methyl alcohol, 
halogenated hydrocarbons ojch as methylene chloride and trichloroethylene. esters such as ethyl acetate, isobutyl 
5 acetate, and butyl acetate. 

[0058] By containing the ultraviolet transmitting material and/or ultraviolet absorbing material, the resin composition 
for a primer surfacer of the present invention enables more efficient utilization of energy by the irradiation of ultraviolet 
rays than the conventional ultraviolet curing type resin composition not containing them, that is. enables curing with less 
amount of ultraviolet inadiation. to thereby shorten curing time to increase the efficiency of work in the repairing of the 
10 coated surface of vehicles. Furthermore, when the resin composition for a primer surfacer of the present invention con- 
tains the ultraviolet transmitting material and ultraviolet absorbing material as the above-described pigment, the primer 
surfacer is colored so that the state of proceeding of operation can be confirmed visually which leads to an increase in 
processability. 

[0059] In the repairing method of the present invention, such primer surfacer raw material, preferably the resin com- 
75 position for a primer surfacer of the present invention is spray coated uniformly on the coated surface including at least 
a putty making-up surfoce after the step a). 

[0060] Before the spray coating, around the portion where spray coating is contemplated is masked if needed. Mask- 
ing can be performed in the same manner as the method usually used in spray coating in repairing the coated surface 
of automobiles, etc. 

20 [0061 ] In the repairing method of the present invention Is not limited particularly so long as the raw material can be 
spray^J uniformly onto the coated surface but is performed preferably by (I) moving a spraying apparatus in a range 
where coating is contemplated while continuously spraying the primer surfacer raw material to practice spray coating of 
the raw material for more than two times on the same ^sot. (II) removing the solvent from the spray coated raw material 
by forced drying, and repeating the operation of (I) and (II) alternately for more than two times. 

25 [0062] The spray amount in the above-described spray coating method is specifically about 1 40 to 220 ml/min., pref- 
erably about 1 40 to 1 80 ml/min. Furthermore, the moving speed of the spraying apparatus in the above-described spray 
coating method Is specifically about 75 to 90 cm/second, preferably about 80 to 85 cm/second. Moreover, tiie distance 
between the spray nozzle of ttie spraying apparatus and the coated surface is specifically 10 to 20 cm. preferably 10 to 
15 cm. 

30 [0063] The spraying apparatus used in the atx>ve-descrit3ed spray coating method is specifically a spray gun or the 
like. Furthermore, tiie bore diameter of tiie spr£^ nozzle of the spraying apparatus is preferably about 0.8 to 1.5 mm. 
more preferably aboxA 1 .2 to 1 .3 mm. 

[0064] Furtiiermore. in the akx>ve-descrtt)ed spray coating method, the film thickness of the primer surfacer raw mate- 
rial coating film ot^tained by (I) spray coating and (II) forced drying of the solvent at a time is set to preferably about 10 

35 to 1 50 jun, more preferably about 20 to 1 25 ^im. 

[0065] When the putty raw material comprising an ultraviolet polymerizing composition containing an ultraviolet trans- 
mitting material and/or ultraviolet absorbing material is used in the step a) above, or a primer suriacer raw material com- 
prising an ultraviolet polymerizing conrposition containing an ultraviolet transmitting material and/or ultraviolet 
absorbing material is used in the step b) above, the film thickness of the primer surfacer raw material coaling film 

40 obtained by (I) spray coating and (II) forced drying of the solvent at a time is set to preferably about 10 to 60 jim. more 
preferably about 20 to 50 M^ra 

[0066] To set the film thickness of the primer surfacer raw material coating film in the above-descrit)ed range, spray 
coating may be performed ^h the number of spraying on tiie same spot under the atxsve-described preferred spray 
coating conditions being set to be at^out 3 to 8 times. The film thickness of the thus spray coated coating film before 

45 drying is about 1 .1 to 1 .2 times of the film thickness after drying. The forced drying of the solvent in (II) afciove, depend- 
ing on the film thickness, may be periomned by drying for about 20 to 60 seconds using an air drier or the like to suffi- 
dentiy remove the solvent, if the film tiiickness after tiie spray coating in (I) akK>ve is in the above^escrlbed range. 
[0067] Ma-eover, it is prefen-ed that the direction of spraying is perpaidicular to the coated surface. Therefore, tiie 
movement of the akx>ve<lescribed spraying apparatus is preferably performed in parallel to the coated surface witii the 

so spray nozzle being directed perpendicular to tiie coated surface. Here, as descrfoed above, when the primer surfocer 
layer is to be formed such tiiat the coated film has a constant thickness and Is the thickest on the putty and around the 
txjrder between the putty and the old coating film and its thickness is decreased gradually according as the position is 
increasingly remoter from around the border, then tiie spraying apparatus is translated horizontally for a portion of 
which the ttiickness is to be formed at a constant value and the spraying apparatus may be moved such that the spray 

55 nozzle gradually moves away from the coated surface afong an arcuate cun^e for a portion of which the layer is to be 
formed so as to have a thickness that becomes gradually tiilnner. 

[0068] In the above-described spray coating method, (I) spray coating and (II) forced drying of tiie solvent are made 
as a set and tiie number of sets to be performed depends on the tiiickness of the primer surfacer layer to be ot>tained 
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finally. Here, in the repairing method of the present invention, the thickness of the primer surfacer layer is practically 
about 40 to 300 }tm, more preferably about 60 to 165 ^m. 

[0069] The thickness of the primer surfacer layer practically is about 1 20 to 300 iim, more preferably about 1 20 to 1 65 
|xm, when a putty raw material comprising an ultraviolet polymerizing composition containing neither ultraviolet trans- 
5 mitting material nor ultraviolet absorbing material is used in the step a) above and a primer surfacer raw materieU com- 
prising an ultraviolet polymerizing composition containing neither ultraviolet transmitting material nor ultraviolet 
absorbing material is used in the step b) above. To set the thickness of the primer surfecer Ic^er in such a range, it is 
preferred that the above-described set of (I) and (II) be repeated about 2 to 3 times. 

[0070] Further, the above-described set of (I) and (II) can be repeated in quite the same manner, but it is possible to 
10 adjust the film thickness, drying time. etc. of spray coating in each time. A preferred method includes a spray coating 
method in which the film thickness of the first spray coating is about 40 to 55% of the film thickness of the second or 
subsequent spray coating and to the same at the second or subsequent spray coating. 

[0071] For example, when coating and drying are repeated 3 times in order to obtain a film thickness of 120 to 140 
lim for the primer surfacer layer, assuming the spray amount is 1 40 ml/mln. and the moving speed of the spraying appa- 

15 ratus is 85 cnVsecond, operation may be performed such that the number of spraying onto the same spot in the first 
spray coating Is made 3 to 4 times, for example, 3/4 pattern superimposing or the like and drying for abovX 20 sec- 
onds using an air drier or the like to form a coating film of 20 to 30 pm thick arKi in the second spray coating, the number 
of spraying onto the same spot is made 7 to 8 times, for example, by 7/8 pattern superimposing or the like and drying 
for about 30 seconds using an air drier or the like to form a coating film of 50 to 55 fim thick on the first coating film, and 

20 performing the third spray coating and drying in the same manner as the second time to form a coating film of 50 to 55 
]im on the coating film in the second time. 

[0072] Furthermore, the thickness of the primer surfacer layer in the repairing method of the present invention is prac- 
tically about 40 to 120 pm, more preferably about 60 to 80 \iv(\, when the putty raw material comprising an ultraviolet 
polymerizing composition containing an ultraviolet transmitting material and/or ultraviolet absorbing material is used in 
25 the step a) or the primer sur^cer raw material comprising an ultraviolet polymerizing composition containing an ultravi- 
olet transmitting material and/or ultraviolet absorbing material is used in the step b). To make the primer surfacer layer 
to have a thickness in such a range, it is preferred that the above-described set of (I) and (II) be repeated aboxA 2 to 3 
times. 

[0073] Further, the above-described set of (Q and (II) can be repeated In quite the same manner, but it is possible to 
30 adjust the film thickness, drying time, etc. of spray coating in each time. A preferred method includes a spray coating 
method in which the film thickness of the first spray coating is made about 40 to 55% of the film tiiickness of tiie second 
or subsequent spray coating. 

[0074] For example, when coating and drying are repeated 2 times in order to obtain the thickness of primer surfocer 
layer of 60 to 80 |im, assuming the spray amount is 140 ml/min. and the moving speed of the spraying apparatus is 85 

35 cm/second, operation may be performed such that the number of spraying on the same spot in the first spray coating is 
made 3 to 4 times, for example, by 3/4 pattern superimposing or the like and solvent removal for about 20 to 30 seconds 
using an air drier or the WWb to form a coating film of 20 to 30 \im thick and in the secord spray coating, the number of 
spraying onto the same spot is made 7 to 8 times, for example, by 7/8 pattern superimposing or the like and drying for 
atKMJt 45 to 60 seconds using an air drier or the like to form a coating film of 40 to 50 thick on the first coating film. 

40 [0075] As described below, the volume of the primer surfacer raw material Is decreased more or less by curing so that 
the thickness of the resulting primer surfacer layer is also decreased more or less as compared with the film tiiickness 
of the primer surfecer raw material coating film before the curing. Therefbre, it Is necessary to set the film thickness of 
the primer surfecer raw material coating film before tiie curing taking into consideration the reduction ratio due to the 
curing. 

45 [0076] After corrpletion of tiie spray coating the primer surfacer raw material, ultraviolet rays are irradiated on the por- 
tion where tiie raw material is coated to cure the primer surfacer raw material, which is an ultraviolet polymerizing com- 
position. The irradiation of ultraviolet rays can be peribrmed using an apparatus for generating light containing 
ultraviolet rays, for example, a UV lamp or the like. The lengtii of tiie time of in-adiating ultraviolet rays required for curing 
tiie ultraviolet polymerizing composition is, for example, roughly from 30 to 60 seconds in case of using the preferred 

so composition In tiie present invention as tiie putty raw material and setting the filGng tiiickness in tiie above-described 
range and irradiating a sufficient amount of ultraviolet rays. 

[0077] As a result of the irradiation of ultraviolet rays, the primer surfacer raw material cures to form a primer surfecer 
layer. Thereafter, the primer surfacer layer is ground with a paper or the like by a sender. With this, the primer surfacer 
layer forming step is completed. In the case where strain remains after tiie step of forming the first primer surfacer layer, 
55 further another primer surface layer may be formed on the first primer surface layer in tiie same manner as described 
at>ove. 

[Q078] In the repairing method of the present invention, next a top coat Is applied as described below on the primer 
surfacer layer formed as described above. 
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[0079] In the step b) in the repairing method of the present invention, it is preferred to use a primer surfecer raw mate- 
rial comprising an ultraviofet polymerizing v -^position containing an ultravir let transmitting material and/or ultraviolet 
absorbing material. 

5 c) Top coating step 

[0080] Before the top coating, it is preferred that the primer surfacer layer and the old coating film surface therearound 
be cleaned using an air blow or the like and further degreasing. 

[0081] The top coating in the repairing method of the present invention can be performed in the same manner as the 

10 top coating method usually used in repairing the coated surface of a vehicle etc. For example, a coating is applied by 
selecting a suitable coating method from a solid coating method, a metallic coating method, a 3 coat mica coating 
method, etc. in compliance with the old coating film. Then, the coated surface is finished k>y polishing, etc. 
[0082] The repairing method of the present invention is a method for repairing the damages on the coated surface of 
a vehicle and the damages to which the present method is applied are depressions and/or depletion of the coating film. 

IS Furthermore, the r^^airing method of the present invention is applicable to various vehicles such as bicycles, automo- 
biles, and heavy machine vehicles and. as for coated surface, to both a coated surface coated on a steel plate or the 
like and to a coated surface coated on a resin parts made of various resins, for example, polypropylene, polyurethane, 
ABS resin, polycartDonate, etc. From the viewpoint of degree of damages, the repairing method of the present invention 
can be applied more effectively to depressions of within 4 mm in depth and within 1 dB (10 cm x 10 cm) in area. Fur- 

20 thermore, as for the depletion of the coating film, the repairing method of the present invention can be applied more 
effectively to a linear damage, a scratch damage, a damage by nail or the like wittiin 30 cm in lengtii. 
[0083] The resin composition for a putty and resin composition for a primer surfecer of the present invention are pref- 
erably applied to repairing the coated surface of a vehicle advantageously and it is expected that use in the repairing 
method of the present invention exhibits their effects more signif icantiy Furthermore, the resin composition for a putty 

2S and resin composition for a primer surfacer of ttie present invention singly or in combinatbn are widely applicable in 
repairing the coated surface of furniture, construction materials In addition to tiie coated surfece of vehicles, and in the 
field where usually ultraviolet polymerizing compositions are used. 

[0084] Hereafter, tiie repairing method of the present invention as described above will be described by specific exam- 
ples. 

30 [0085] First, an example of repairing depressions on a steel coated surface wOl be explained referring to Figs. 1 and 2. 
[0086] Fig. 1 is a figure illustrating the f bw of process in tiie repairing nrtethod and Fig. 2 is a figure illustrating the 
method of spray coating primer surfacer raw material. 

[0087] Fig. 1-(i) is a cross-sectional view showing a depressed portion on the coated surface of a steel plate. On a 
steel plate 1 are applied an under coat layer 2. an intermediate coat layer 3, and a top coat layer 4 (hereafter, these 3 

3s layers together are sometimes referred to as a oM coating film) in order and the state of a depression over tiie old coat- 
ing film to the steel plate 1 is shown. To repair the depression, first, degreasing of the oW coating film is performed 
though not shown in the Rgure. Next, tiie old coating film in the depressed portion is rerrK>ved by using paper of about 
#60 to #80 in a disc sander, a doutde sender, or the like and thereafter, the operation of removing feather edges is per- 
formed as illustrated in Fig. 1-00- The operation of removing the feather edges is performed by using paper of about 

40 #1 20 to #400 in a doutde action sander or the like. On this occasion, the angle a of tiie feather edge can be set to 27 to 
54 degrees. After removing the feather edges, the old coating film-removed portion and tiierearomJ are cleaned by air 
blowing and degreased with a waste, etc. impregnated with silicon-off or the like. 

[0088] Next using the resin composition for a putty whiose formulation is shown in Table 1 beiow as a putty raw mate- 
rial and a small amount portion thereof is squeezed onto tiie bottom of the old coating film-removed portion obtained 
45 as descrilDed above using a plastic spatula. Thereafter, as shown in Rg. 1 -(iii), the putty raw material 5a is filled in the 
old coating film-removed portion dividedly in several times taking care not to entrain air. When the old coating film- 
removed portion is full of tiie putty raw material and the suriace of tiie putty raw material is extruded slightiy from tiie 
sunrounding old coating film surface, the filling of the putty raw material is stopped. 

so 

Table 1 



Component 


Blending amount (% by 
weight) 


ultraviolet polymerizing prepolymer 
ultraviolet polymerizing monomer 
Ultraviolet polymerization initiator 


23.1 
20.6 
1.8 
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Table 1 (continued) 



Component 


Blending amount (% by 
weight) 


extender pigment 


54.5 



[0089] Note that the ultraviolet polymerizing prepolymer shown in Table 1 is a prepolymer consisting of epoxy acrylate 
and unsaturated polyester and the extender pigment is a pigment comprising talc, calcium carbonate and balloon. 
[0090] After completion of the filling of the putty raw material, to cure the putty raw material, ultraviolet rays are irra- 
10 dtated using an ultraviolet rays irradiation apparatus 7 onto the filled putty raw material 5a. On this occasion, the ultra- 
violet rays irradiation apparatus 7 includes an apparatus equipped with a 1 .2 kW metal halide lamp having spectral 
energy at each wavelength as shown in Rg. 3 in relative amounts as a UV lamp. Irradiation of ultraviolet rays using such 
an apparatus can cure the putty raw material 5a in only about 30 to 60 seconds even from a position at a distance of 
about 10 to 20 cm. 

15 [0091] The portion of the putty 5b cured by in-adiation of ultraviolet rays protruded above the old coating film surface 
is ground to the level of the old coating film surface by using a double action sender, an orbital sender or the like as 
shown in Fig. 1-(v) and further by manual grinding or the like. Then, the putty making-up surface and a peripheral por- 
tion around the border between the putty making-up surface and the old coating film are masked using a masking paper 
8 as shown in Fig. 1 -(vi) before the primer surfacer raw material can be spray coated thereon. 

20 [0092] Then, a stock solutbn of the resin composition for a primer surfacer whose formulation is shown in Tatrie 2 is 
diluted with a proper thinner such that stock solution of the resin compositbn for a primer surfacer: thinner = 100 : 40 
to 50 (weight ratio) to prepare a resin composition for a primer surfacer (1). 



Table 2 



Component 


Blending amount (% by 
weight) 


ultraviolet polymerizing prepolymer 


13.4 


ultraviolet polymerizing monomer 


6.6 


ultraviolet polymerizatbn initiator 


2.0 


extender pigment 


54.0 


colored pigment 


2.0 


toluene 


13.7 


methyl isot)utyl ketone 


2.0 


methyl ethyl ketone 


2,0 


isopropyl ateohol 


2.0 


methyl alcohol 


2.0 


anti-setting agent 


0.3 



45 

[0093] Note that the ultraviolet polymerizing prepolymer shown in Table 2 is a prepolymer comprising an epoxy acr- 
ylate. and the extender pigment is a pigment comprising talc arxJ calcium carbonate. The resin composition for a primer 
surfacer prepared as described above is spray coated on a peripheral portion around the border between the putty mak- 
ing-up surface and the old coating film as illustrated in Fig. 1 -(vii). 

so [0094] Separately, the stock solution of the resi n composition for a pri mer surfacer is diluted with a proper thinner such 
that stock solution : thinner = 100 : 45 to 50 (weight ratio) to prepare a resin composition for a primer surfacer (2) or the 
present invention. This is spray coated on a peripheral portion around the tx>rder between putty making-up surface and 
the old coating film, masked in the same manner as in Specific Example 1 . In the instant Specific Exanple 2. the putty 
raw material used is a general putty raw material usually used in repairing the coated surface of vehicles and the primer 

55 surfacer raw material used is the resin composition for a primer surfacer (2) of the present invention containing an ultra- 
viol^ transmitting material and/or ultravtolet absorbing material that transmits or absorbs ultraviolet rays at a wave- 
length around 410 nm. 
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Tables 



oorr^joneni 


Blending amount (% by 
weight) 


ultravioiet polymerizing prepolymer 


18.8 


ultraviolet polymerizing monomer 


13.5 


ultraviolet polymerization initiator 


2.0 


xylene polymer 


2.0 


extender pigment 


49.0 


dioxadine compound (azo-k>ased pigment) 


2.1 


toluene 


8.4 


methyl isobutyl ketone 


4.0 


surfant 


0.2 



sto 

[0095] Note that the ultraviolet polymerizing prepolymer in Table 3 is a prepolymer comprising epoxy acrylate and the 
extender pigment is a calcium cartx)nate-based pigment. 

[0096] Fig. 2 is a diagram illustrating the details of spray coating method and the spray coating method will be 
explained refenring thereto. A spray gun 9 provided with a nozzle having a bore diameter of 1.3 mm is adjusted for its 

25 discharging amount to about 140 ml/rmn. As the spray gun 9, for example, a commercially available Pack 530 Gun-IV 
(manufactured by Iwata). Iwata Spray Gun W-88 (manufactured by Iwata), etc. may be used. Spray coating is performed 
by adjusting air pressure to 0.8 to 1.0 kgf/cnf and setting the distance from the coated surface to about 10 cm. 
[0097] Fig. 2 Illustrates the primer surfacer raw material coating film in a state where it is fomied such that it has a 
constant thickness and the thickest on the putty and around the border between the putty and the old coating film and 

30 its thickness is decreased gradually according as the position is increasingly remoter from around the t^order. In Fig. 2, 
the portion between A2 and A3 and is a portion where the primer surfacer raw materiail coating film on the putty and 
around the border between the putty and the old coating film has a constant thickness and the portions between A^ and 
^2^ fhe portion between A3 and A4 are portions where the thickness of the primer surfcicer raw material coating f flm is 
gradually decreased according as the position is increasingly remoter from around the border. Note that A-i and A4 are 

35 ends of the aft>ove<lescribed coating film. 

[0098] In the portion between A2 and A3, the spray nozzle is directed perpendicular to the coated surface and the 
spray gun is translated horizontally at a moving speed of 85 cm/second with the trigger thereof being pulled, i.e., in a 
state of continuous spraying. In the portions between A^ and A2 and the portion between A3 and A4, respectively, the 
spraying apparatus may be moved such that the spray nozzle gradually moves away from the coated surface in an arcu- 

40 ate form from the points A2 and A3 to the points A^ and A4. On this occasion, the trigger of the spray gun is released 
just before the pints A^ and A4. This operation is repeated such that the spray coating is repeated 3 to 4 times on the 
same spot Then, the primer surfacer raw material coating film is forcibly dried for about 20 seconds using an air drier 
to remove the solvent 

[0099] Furthermore, the spray coaling of the primer surfacer raw material using the above-described spray gun and 
45 forced drying of the primer surfacer raw material using an air drier are repeated twice in the same manner as described 
above except that the spray coating on the same spot is performed 7 to 8 times and the drying time is 30 seconds to 
complete the spray coating of the primer surfacer raw material. 

[01 (N)] Then, to cure the coating film made from the primer surfacer raw material 6a, ultraviolet rays are inadiated from 
the ultraviolet irradiation apparatus 7 onto the above-described primer surfocer raw material coating film. On this occa- 

50 sion. the ultraviolet irradiation apparatus 7 used includes an apparatus equipped with a 1 .2 kW metal halide lamp whose 
spectral energy at each waveler^ is shown relatively in Rg. 3 as described above as an UV lamp. Inflation of ultra- 
violet rays using such an apparatus can cure the primer surfacer raw material coating fiim in only about 30 to 60 sec- 
onds even from a position at a distance of from about 10 to 20 cm. The curing operation results in the formation of a 
primer surfacer layer of 60 to I40fjun in tfiickness. 

55 [0101] Here, when a change in thickness of the primer surfacer layer is desired, the bore diameter, discharging 
amount, dilution ratio of the stock solution for primer surfacer raw material, number of repeated spraying in a single 
spray coating operation, number of spray coating operation, etc. may be properiy adjtsted. Concomitantly, the length of 
the time of forced drying and the time for irradiating ultraviolet rays may be changed properly. 
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[0102] Thereafter, the surface o1 the primer surfacer layer is ground with #400 and then with #600 to 800. After the 
grinding, a strain removing spray is used to confirm if there is a strain. If a strain is found, the step of forming the primer 
surfacer layer is* repeated once again. If no strain is found, the straiin removing spray is wiped out and the top coating 
step is to be conducted. 

5 [0103] In the top coating step, first cleaning and degreasing are performed and top coating is performed by the gen- 
eral method, followed polishing by the general methods. 

[0104] As described above, the depressions on a coated surface of a steel plate are repaired by the repairing method 
of the present invention. 

[0105] Next, only the differences of the repairing method for linear damages, scratch damages and damages by nails 
10 or the like on the coated surface of a steel plate from the repairing method for depressions, i.e., the treating method for 
the old coating film will be described. 

[0106] In the case where the damage is linear damage, scratch damage, damage by nails, etc., the operation of 
removing the old coating film is or is not performed. When no operation of removing the old coating film is carried out, 
it is only where tiie old coating film is a coating film for a new car or urethane coating film. In all the other cases, oper- 
15 ation of removing the old coating film will be conducted. Note that tiie judgement about the old coating can be con- 
ducted according to the general method, for example, by judging permeability of lacquer thinner, visual observation, 
thermoplastic property, etc. 

[0107] When no operation of removing the old coating film is carried out, the repairing method as described above is 
applicable. Furttiermore, when the operation of removing the old coating film is performed, the operation of removing 
20 feather edges in tine same manner as described above without removing the old coating film by a disc sander, a double 
sander orthe like. Otherwise tiie repairing method as described above is applicable. 

[0108] Furttiermore, only the differences of the repairing metiiod for tiie depressions, linear damages, scratch dam- 
ages, damages by nails or tiie like on the coated surface of the resin parts from the repairing method for depressions, 
i.e., tiie treating metiiod for the old coating f 3m will be described. 

25 [0109] First, the repairing of the depressions on the coated surface of resin parts can t>e performed in quite the same 
manner as the repairing of the depressions on the coated surface of steel plates. In the case of linear damages, scratch 
damages, damages by nails, etc., the old coating film in the r^airing of the depressions in the coated surface of tiie 
steel plate, quite the same repairing method as described above can be applied except that the old coating film is cut 
into a V-shape with a knife instead of tiie operation of removing the old coating film by use of a disc sander and remov- 

30 ing featiier edges thereof. 

[01 1 0] The repairing method of the present invention as described above is to improve the defects of the conventional 
method for repeuring the coated surface of vehicles in that not all of the layers constituting the sul^trate could not be 
constituted by ultraviolet curing resin compositions having excellent quick-drying property since they are poor in finish, 
adhesion, etc. That is, the repairing method for the coated surface of vehicles is characterized by using a substrate con- 

35 stituted by a putty and a primer surfacer only, each being formed form an ultraviolet curing resin composition having 
excellent quick-drying property by unique methods. There can then be provided a method for repairing the coated sur- 
face of a vehicle which reduces working time greatiy and gives a good finish. 

[0111] Furthermore, in the substrate portion of the repaired coated surface obtained by the method of the present 
invention, the interlayer adhesion between the putty and primer surfacer layer is sufficient and the adhesion between 

40 the putty and the surface of a metal such as steel plate or the surface of various resin parts is good and the adhesion 
between the primer surfacer and top coat has no problem. For other performances, it is by no means inferior to the sub- 
strate portion of the repaired coated surface acoording to the conventional method. Moreover, the adhesion between 
tiie putty used in the present invention with resin parts, particularly polypropylene parts, which need a special primer 
when tx>nded to conventional putties, is improved to such an extent that no problem occurs without any primer, which 

45 is a great feature of the siibstrate portion of the repaired coated surfoce ok>teined by the metiiod of the present inven- 
tion. 

Claims 

so 1 . A metiiod for repairing a damage on a coated surfoce of a vehicle, the damage being a depression and/or a deple- 
tion of a coating film, comprising the steps of: 

a) fining a putty raw material comprising an ultraviolet polymerizing resin composition in an optionally pre- 
treated damage portion and ultraviolet curing the putty raw material to fill the damaged portion witii tiie putty; 

55 

b) uniformly spray coating, on the coated surfoce including at least the putty-covered suifece after the step a), 
a primer surfacer raw material comprising an ultraviolet polymerizing resin composition having a viscosity suf- 
ficient for spray coating and ultraviolet curing the cibtained raw material coating film to form a primer surfecer 



13 



BNSDOCID: <EP ^0983801 A2_L> 



EPO 983 801 A2 



layer; and 



c) flying a top coat on the piimer surfacer layer obtained in b). 

The method for repairing as claimed in claim 1 . wherein the putty raw material used In the step a) conprises an 
ultraviolet polymerizing composition containing an ultraviolet transmitting material and/or an ultraviolet absorbing 
material. 



3. The method for repairing as claimed in claim 1 or 2, wherein the primer surlacer raw material used in the step b) 
comprises an ultraviolet polymerizing composition containing an ultraviolet transmitting material and/or an ultravio- 
let absorbing material. 

4. The method for repairing as claimed in any one of claims 1 to 3. wherein the spray coating in the step b) is per- 
formed by (0 moving a spraying apparatus in a range where coating is contenplaled while continuously spraying 
the primer surfacer raw material to practice spray coating of the raw material for more than two times on the same 
spot, (II) removing the solvent from the spray coated raw material by forced cfrying. and repeating the operation of 
(0 and (II) alternately for more than two times. 

5. The method for repairing as claimed in claim 4, wherein a spray amount is 140 to 220 mlAnin.. a moving speed of 
the spraying apparatus is 75 to 90 cm/sec.. and a distance from a spray nozzle of the spraying apparatus to a coat- 
ing surface Is 1 0 to 20 cm. 



6. The method for repairing as claimed in any one of claims 1 to 5, wherein the primer surfacer raw material is char- 
acterized by comprising 6 to 22% by weight of an ultraviolet polymerizing prepolymer, 3 to 15% by weight of an 
ultraviolet polymerizing monomer. 1 to 1 1% by weight of an ultraviolet polymerization Initiator, 26 to 43% by weight 
of a pigment, and 50 to 72% by weight of a solvent based on the total weight of the raw materials. 

7. The method for repairing as claimed in any one of claims 1 to 6. wherein the primer surfecer layer has a thickness 
of a range from 40 to 300 |im. 

a The method for repairing as claimed in any one of claims 1 to 7, wherein tiie putty raw material is characterized by 
containing 20 to 30% by weight of an ultraviolet polymerizing prepolymer. 15 to 30% by weight of an ultraviolet 
polymerizing monomer, 1 to 1 0% by weight of an ultraviolet polymerization initialor, and 40 to 60% by weight of a 
pigment based on the total weight of the raw materials. 

9. A resin composition for a putty for repairing a coated surface of a vehicle, characterized by comprising an ultraviolet 
polymerizing prepolymer. an ultraviolet polymerizing monomer, an ultraviolet polymerization initiator, a solvent, and 
an ultraviolet transmitting material and/or an ultraviolet absorbing material. 

10. A resin composition for a primer surfacer for repairing a coated surface of a vehicle, characterized by comprising 
an ultraviolet polymerizing prepolymer. an ultraviolet polymerizing monomer, an ultraviolet pdymerization initiator, 
a solvent and an ultraviolet transmitting material arxl/or an ultraviolet absorbing material. 
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(57) Method for repairing a coated surface of a veh- 
icule, using an ultraviolet curing resin having excellent 
quicl<-drying property, and giving a good finish in a short 
worl<ing time and composition therefore. 

The method comprises the following steps: 



a) filling a putty raw material comprising an ultravio- 
let polymerizing resin and UV curing the putty 
material 

b) unifonnly spray coating on at least the putty 
coated surface a primer raw material comprising an 
ultraviolet polymerizing resin and UV curing the 
primer 

c) applying a top coat on the primer coated surface. 
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